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ABSTRACT: 

PURPOSE: To provide a heat sensor embodied in integration in an integrated 
circuit to make direct sensing of the temp, in the integrated circuit. " 

CONSTITUTION: A heat sensor 15 to sense the temp, and emit a control signal 
is used to control a heat management device. This heat sensor 15 is embodied 
in integration, preferably dose to a clock driver within a microprocessor, and 
includes current mirrors 32, 34, 36, 38 generally coupled with MOSFET diodes 
42, 44. The diodes 42, 44 control the outputs of these current mirrors so that 
a greater current is drawn out from them 32, 34, 36, 38 when the internal temp. 
of IC is higher. The current mirrors supply current to a constant signal 
source 24 and impedance circuit 22. A control circuit 28 compares the voltage 
of the impedance circuit 22 with the voltage of the constant signal source and 
emits a control signal when the signal of impedance circuit 22 exceeds the 
given threshold. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Ttiis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Background of the Invention] This invention relates to a heat sensing element. More specifically, this 
invention relates to the heat sensing element for using it with an integrated circuit like a microprocessor. 
[0002] If the electric power supply of the integrated circuit (IC) is carried out with the electric source 
like a power source, it will generate heat. About a failure, it malfunctions and the component which is 
easy to be influenced of overheating, therefore is generally used for IC or IC becomes unpleasant a 
lifting and that a user treats, and even if IC is not so, it may become the cause which lowers the utility of 
IC or a component. Overheating of IC is posing a more serious problem as it comes to be mounted in an 
IC package smaller [ specifically more complicated IC which is large power more ], and lightweight. For 
example, the microprocessor of the large power used for a small laptop computer and a notebook mold 
computer has often overheated, so that it is unpleasant, although it has a laptop computer or a notebook 
mold computer. Furthermore, use of lightweight and a cheaper and high insulating plastics IC package 
enlarges the problem of overheating further more. 

[0003] Thus, in order to prevent overheating the component for which IC and IC are used, it is required 
to manage the heat of IC. Various heat control equipment and techniques have been used in order to 
prevent overheating IC. For example, some ICs are confined by the package which attached the fan 
upwards. A fan hits a wind to a package, in order to cool IC. Generally these fans are turned ON 
continuously and consume power. These fans need space and power, and since they are expensive, they 
are disadvantageous. 

[0004] In other heat control approaches, it tries to restrict the.time amount for which heat control 
equipment is used. For example, in one approach, or it is given to IC, the number of clock cycles used 
by IC is counted, and it is assumed that back IC of a specific number of clock cycles will be in 
overheating. After a specific number of clock cycles pass, a heat control technique or a routine which 
decreases the frequency of heat control equipment like a fan or a clock signal is used. Since the 
surrounding condition is not taken into consideration, it is disadvantageous to count the number of clock 
cycles. Therefore, heat control equipment or a technique may not be used at all, when it may be used in 
inefficient when IC is not overheated, or IC is overheated. Furthermore, in order to count the number of 
clock cycles, still more remarkable hardware is required. 

[0005] Therefore, it is advantageous to have the heat sensor which can carry out direct sensing of the 
temperature on its outside within IC. Furthermore, a heat sensor can give advantageously the control 
signal for being used by heat control equipment or the routine, when the temperature in IC is above a 
threshold. In this way, only when the temperature in IC is actually too high, as for a heat sensor, heat 
control equipment or a technique can be used advantageously. 
[0006] 

[Summary of the Invention] This invention offers the equipment for giving the detection signal related 
to the temperature of a microprocessor. A microprocessor has a clock driver circuit in a certain location. 
Equipment includes a semiconductor device and a control circuit A semiconductor device produces the 
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output signal about the temperature of the location. Within a microprocessor, a semiconductor device 
approaches the location and is combined with it. A control circuit has the control input combined with a 
semiconductor device in actuation so that an output signal may be received. A control circuit answers an 
output signal and generates a detection signal. A detection signal is generated when an output has the 
relation beforehand determined as the threshold. 

[0007] This invention offers the equipment for answering the temperature of a location with an 
integrated circuit further, and giving a status signal. Equipment includes a threshold means, a heat 
sensing means, and a display means. A threshold means gives a threshold signal. A heat sensing means 
generates the temperature signal about temperature. A heat sensing means contains two or more 
temperature sensor sensing elements combined so that a heat signal may be generated. A heat sensing 
element contains the same parameter. A heat signal is related to temperature and a factor. A factor is 
related to the ratio of the same parameter. A temperature sensing element is in this location and a heat 
transfer condition. A heat sensing means answers a heat signal and generates a temperature signal. A 
display means gives a status signal. A display means has the 1st display input and 2nd display input. It is 
combined with a heat sensing means and the 1st display input receives a temperature signal. It is 
combined with a threshold means and the 2nd display input receives a threshold signal. A display means 
gives a status signal, when a temperature signal has the relation beforehand- determined as the threshold 
signal. 

[0008] This invention offers further the equipment for answering temperature and giving a control 
signal. Equipment includes a current source means, a current source control means, a control means, the 
1st impedance means, and the 2nd impedance means. A current source means gives a current Genshin 
number. A current source control means controls a current source means. A current source control 
means is combined with a current source means. A current source control means answers temperature. A 
current source means cooperates with a current source control means, and generates a current Genshin 
number. A current Genshin number is related to temperature. A control means gives a control signal. A 
control means receives the 1st input and 2nd input. A control means gives a control signal, when the 2nd 
input has the relation beforehand determined as the 1st input. The 1st impedance means gives the 1st 
input. The 1st impedance means is combined with a current source means. The 1st impedance means 
receives a current Genshin number, answers a current Genshin number, and generates the 1st input. The 
2nd impedance means gives the 2nd input. The 2nd impedance means is combined with a current source 
means. The 2nd impedance means receives a current Genshin number, answers the current Genshin 
number, and generates the 2nd signal. The 2nd input is comparatively fixed to change of a current 
Genshin number. 

[0009] This invention offers further the equipment for answering temperature and generatmg a control 
signal. Equipment contains the 2nd current mirror which has a current mirror, and the 1st control input 
and 2nd output which has the 1 st control input and 1st output, and the 3rd current mirror which has the 
3rd control input and 3rd output. [ 2nd ] The 1st control input is combined with the 2nd control input 
and 3rd control input. The 3rd output gives a current signal. Equipment includes further the 1st diode 
combined with the 1st output, the 2nd diode combined with the 2nd output, an impedance component, 
and a control circuit. An impedance component is combined with the 3rd output. An impedance 
component answers a current signal and generates a temperature signal. As for a control circuit, the 1st 
input is combined with an impedance component. A control signal circuit receives a temperature signal, 
and when the temperature signal has the relation beforehand determined as the threshold defined 
beforehand, it gives a control signal. 

[0010] The purpose of this invention is offering the heat sensor accumulated into an integrated circuit 

like a microprocessor, in order to give direct sensing of the temperature in IC. 

[001 1] Other purposes of this invention are approaching the clock driver of a microprocessor and 

accumulating a heat sensor, in order to offer the more excellent heat sensing actuation. 

[0012] The further purpose of this invention is offering the heat sensor containing the minimum 

hardware configuration element. 

[0013] The purpose of further others of this invention is offering the MOS heat sensing element which is 
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hard to be influenced by dispersion in manufacture. 

[0014] The farther purpose and the further description of this invention become clear from the following 
explanation and a claim shown above, when taken into consideration with the attached drawing in which 
the desirable example of this invention is shown. 

[001 5] Hereafter, this invention is indicated with reference to an attached drawing, and the same 

reference number shows the same element in various drawings. 

[0016] 

[Detailed explanation of a desirable example] Drawing 1 is general outline block diagram ****** of a 
microprocessor including the example of this invention. In drawing 1 , an IC like a microprocessor 10 
contains the clock driver circuit 12 and a heat sensor, or equipment 1 5. The clock driver circuit 12 drives 
the clock signal for various parts of a microprocessor 10 preferably. Since the current related to the 
clock driver circuit 12 generates heat, generally the location of the clock driver circuit 12 is the hottest 
part or a part in a microprocessor 10. Equipment 15 adjoins the location of the clock driver circuit 12 
preferably, and is integrated. Equipment 1 5 may be located anywhere in a microprocessor 10, or may be 
located in the exterior of a microprocessor 10. Preferably, equipment 15 is a circuit integrated with a 
microprocessor 10, or is a circuit combined in a microprocessor 10. Equipment 15 is in the location and 
heat transfer condition of the clock driver circuit 12 preferably. 

[0017] Equipment 15 offers direct sensing of the heat about a microprocessor 10 advantageously. 
Equipment 15 answers temperature preferably and gives a control signal with the control circuit output 
29. A control signal, a status signal, or a detection signal is given to heat control equipment (not shown) 
or.a heat control circuit (not shown), and it operates in order to lower the heat about a microprocessor 
1<$ For example, heat control equipment (not shown) may be the clock counting-down circuit circuit, 
the fan, the cutoff circuit, the heat control subroutine or other techniques, the circuit, or equipment for 
cooling a microprocessor 10. The control signal of the control circuit output 29 may be given to the pin 
30 of a microprocessor 10. An analog signal, a multi-bit digital signal, or a single bit digital signal is 
sufficient as a control signal. 

[0018] Equipment 15 includes the current source control circuit 18, a current source 20, the impedance 
circuit 22, the constant source 24 of a signal control, the hysteresis circuit 26, and a control circuit 28. 
The current source control circuit 18 is combined with a current source 20. The impedance circuit 22 
and the constant source 24 of a signal are combined with a current source 20. A control circuit 28 is 
combined with the impedance circuit 22 and the constant source 24 of a signal. The hysteresis circuit 26 
is combined with a control circuit 28. The control circuit output 29 is combined with a pin 30. 
[0019] Equipment 15 is preferably equipped with the semiconductor device for sensing the temperature 
of a microprocessor 10. Equipment 15 includes a circuit like the impedance circuit 22 which generates 
preferably the temperature signal which shows the temperature in the current source control circuit 18, a 
current source 20, and a microprocessor 1 0. Preferably, a control circuit 28 receives a temperature 
signal, and if a temperature signal exceeds the threshold defined beforehand, it will generate a control 

signal. , 
[0020] In this way, a control circuit 28 prepares the display circuit which gives a control signal, when a 
temperature signal exceeds the threshold defined beforehand. Preferably, equipment 15 contains a heat 
sensing element (not shown to drawing 1 ) like the diode arranged in order to decrease the inaccuracy by 
dispersion in processing located in the current source control circuit 1 8. A heat sensing element 
generates the heat signal related to a temperature signal preferably. As it has a microprocessor 10 and a 
heat transfer relation, generally it is thermally combined with a microprocessor 10, or a heat sensing 
element approaches a microprocessor 10 enough, or is located in a microprocessor 10. Preferably, 
equipment 15 includes the hysteresis circuit 26 which prevents the ON/OFF cycle of the control signal 
in the control signal output 29. 

[0021] The current source control circuit 18 contains the heat sensing element or temperature sensing 
element which controls the amount of the current given with the current source output 21 and the current 
source output 23 by the current source 20. Preferably, the amount of the current given with outputs 21 
and 23 is related to the temperature of a microprocessor 10. The impedance circuit 22 gives the 
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temperature signal about the current given with the current source output 21, and the constant source 24 
of a signal answers the current of the current source output 23, and gives a signal with the constant 
source output 25 of a signal. 

[0022] Preferably, the impedance circuit 22 answers the current in the current source output 21, and 
gives the temperature signal proportionally correlated with the temperature of a microprocessor 10-like 
by the impedance circuit output 27. Preferably, the signal in the constant source output 25 of a signal is a 
constant signal showing threshold temperature. The signal in the constant source output 25 of a signal is 
preferably fixed about a temperature change. 

[0023] A control circuit 28 compares the signal of the constant source output 25 of a signal with the 
signal of the impedance circuit output 27 preferably. When the signal of the impedance circuit output 27 
is larger than the signal of the constant source output 25 of a signal, a control circuit 28 gives a control 
signal with the control circuit output 29. The hysteresis circuit 26 gives a hysteresis to a control circuit 
28 in order to decrease activation of ON/OFF of a control signal. The hysteresis circuit 26 makes the 
temperature signal of the impedance circuit output 27 increase preferably, when threshold temperature is 
exceeded. 

[0024] Drawing 2 is the more detailed outline block diagram of the desirable example of this invention. 
In drawing 2 5 equipment 15 includes the current source control circuit 18, a current source 20, the 
constant source 24 of a signal, the impedance circuit 22, a control circuit 28, and the hysteresis circuit 
26. The current source control circuit 18 contains a current source or the current generator 32, a current 
source or the current generator 34, a resistor 40, diode 42, diode 44, and amplifier 46. Amplifier 46 is a 
high interest profit operational amplifier preferably. 

[0025] A current source 20 contains the current generator 36 and the current generator 38. Power is 
supplied to the current generators 32, 34, 36, and 38 from VCC. It is combined mutually and the current 
generator 32 and the current generator 34 form a current mirror. It is combined mutually and the current 
generators 36 and 38 also form a current mirror. Each of the current generators 36 and 38 has each of the 
current generators 32 and 34, and the relation of a current mirror further. 

[0026] The control input 33 of the current generator 32 is combined with the control input 35 of the 
current generator 34, and the output 51 of amplifier 46. The current generator output 37 of the current 
generator 32 is combined with the anode plate 52 of diode 44. The cathode 56 of diode 44 is combined 
with the cathode 58 and touch-down of diode 42. The anode plate 54 of diode 42 is combined with the 
current generator output 39 of the current generator 34 through a current generator through a resistor 40. 
The current generator output 39 is combined with the input 50 of amplifier 46, and the current generator 
output 37 is combined with the input 48 of amplifier 46. 

[0027] A current source 20 contains the current generator 36 and the current generator 38. Control-input 
45A of the current generator 36 and control-input 45B of the current generator 38 are combined with the 
current control line 45. The current control line 45 is a conductor which combines control inputs 33, 35, 
45A, and 45B preferably [ both ]. As for the current control line 45, a signal is given to the current 
generators 36 and 38 so that the current in the current source output 21 of the current generator 38 and 
the current in the current source output 23 of the ciirrent generator 36 may become equal to the current 
(II) from the current generator output 37 respectively. 

[0028] In this way, the level (II) of the current from the current generator output 37 becomes equal to 
each of the level (12) of the current from the current generator output 39, the level (14) of the current 
from the current source output 21 , and the level (13) of the current from the current source output 23. By 
above-mentioned current mirror relation, it is a current II . Level is equal to each of the level from the 
current generator output 39, the current source output 21, and the current source output 23. Furthermore, 
since an input 48 is a high impedance input, it is a current II. Since it is equal to the ciirrent which 
passes along diode 44 and an input 50 is a high impedance input, it is a current 12. It is equal to the 
current which passes along a resistor 40. 

[0029] The constant source 24 of a signal contains a resistor 66 and diode 60. The anode plate 62 of 
diode 60 is combined with the current source output 23 through a resistor 66. The cathode 64 of diode 
60 is combined with touch-down. 
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[0030] A control circuit 28 contains a comparator 68. A comparator 68 includes a noninverting input 72, 
the reversal input 70, and the comparator output 71 . The comparator output 71 is combined with the 
control circuit output 29 combined with a pin 30. A noninverting input 72 and the reversal input 70 are 
high impedance inputs. Therefore, current 13 It is equal to the current in a resistor 66, and is a current 14. 
It is equal to the current passing through the impedance circuit 22. 

[0031] The hysteresis circuit 26 includes a current generator or a current source 69. The comparator 
output 71 is combined with the impedance circuit 22 through a current source 69. It is combined with 
the impedance circuit 22 by the impedance circuit output 27, and a noninverting input 72 is combined 
also with the current source output 21. The reversal input 70 is combined with the current source output 
23 and the constant source output 25 of a signal. Actuation of equipment 15 is indicated more by the 
detail as follows in relation to drawing 2 . 

[0032] Diodes 42 and 44 are heat sensing elements which have a voltage drop proportional to 
temperature. Preferably, the voltage drop concerning each of diodes 42 and 44 increases about 
temperature. The electrical potential difference preferably built over each of diodes 42 and 44 is a 
current by which V is an electrical potential difference concerning specific diode, K is a Boltzmann's 
constant, Q expresses a charge, T is temperature, and I passes along specific diode, and is Is. It is 
expressed by the equality (1) which is the saturation current over specific diode. The current which 
passes along one of the diodes 42 or 44 is the current II from the current generator output 37, as 
mentioned above. It is equal. In this way, the current I of equality (1) is 1 1 , 12, and 13. Or 14 It becomes 
equal. . m 

[0033] Preferably, diodes 42 and 44 are arranged in order to remove dispersion in the processing 
relevant to the saturation current (Is of equality (1)) so that it may indicate below with reference to 
equality (2) and (3). The saturation current (Is) is expressed by the equality (2) whose k is a constant and 
whose A is the area of specific diode. Thus, the saturation current Is Generally it is a constant for 
specific diode proportional to the area of specific diode. Dispersion in processing like the slight 
difference in area may influence the accuracy of temperature sensing actuation of diodes 42 and 44. 
[0034] As mentioned above, preferably, the current generators 32, 34, 36, and 38 are controlled so that 
. all (13) of the current (1 1) in the current generator output 37, the current (12) in the current generator 
output 39, the current (14) in the current source output 21, and the current in the current source output 23 
become equal. The difference in the electrical potential difference of the input 50 of amplifier 46 and an 
input 48 is an electrical potential difference which is determined by Kirchhoff s 1st principle and which 
Vdiff is an electrical potential difference between inputs 48 and 50, is an electrical potential difference 
which requires V44 for diode 44, and requires V42 for diode 42, and is II. It is the current which passes 
along the diode 40 equal to the current which passes along a resistor 40, and is expressed by the equality 
(3) whose R40 is the resistance of a resistor 40. 



[0035] 
[Equation 1] 





m 



kA 



(2) 



(3) 
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[0036] It is made, as for amplifier 46, for Vdiff to become certainly equal to 0. Amplifier 46 is 
constituted as closed-loop amplifier, a signal is driven with the amplifier output 51, it is combined with 
the control input 33 of the current generator 32, and the control input 35 of the current generator 34, and 
the electrical potential difference in an input 48 becomes equal to the electrical potential difference in an 
input 50. In this way, amplifier 46 acts as a guarantee circuit which is made to set the difference in an 
electrical potential difference with inputs 48 and 50 to 0 certainly so that equality (6) may be indicated 
by the detail by the following. 

[0037] therefore - since equality (2) to Vdiff is 0 current II : expressed by equality (4) like the current 
(12) from the current generator output 39, the current (13) from the current source output 21 , and the 
current (14) from the current source output 23 - equality (1), (2), and (4) to :[0038 - ] 
[Equation 2] 



[0039] in this way, a well-known logarithm - a principle to equality (5) - as equality (6) — more — 
simple - h can express here - A2 the area relevant to diode 44 — it is — Al It is the area relevant to 
diode 42, 

[0040] Expressing equality (6) with equality (7), ** is a constant showing (8) here. 

[0041] 

[Equation 3] 
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KT 



In 
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oc 2™ 



(7) 



if 



In 



[0042] Therefore, current II It is equal to what multiplied constant or factor ** by the temperature of a 
microprocessor 10. Constant or factor ** is related to the ratio of the area of diodes 42 and 44. Is of 
equality (1) Dispersion in related processing decreases by arrangement of diodes 42 and 44. Area Al Or 
A2 Any inaccuracy for being based on dispersion in the processing which can be set is A2. Al A 
division is done, i.e., A2. Al In order to decrease by the receiving ratio, arrangement of diodes 42 and 
44 decreases inaccuracy. Current II A current 12, 13, and 14 It is proportional to temperature and 
constant ** similarly, and it cannot be easily influenced by the inaccuracy by dispersion in manufacture. 
In this way, diodes 42 and 44 cooperate and are the currents II in the current generator output 37. And 
current 12 in the current generator output 39 It is proportional to the ratio of a parameter like the 
temperature of a microprocessor 10, and the area of diodes 42 and 44. 

[0043] Amplifier 46 acts as a guarantee circuit and is a current II . And 12 It is a current II so that 
dispersion in processing by Factor Vdiff (equality (3)) may be harder to receive effect in accuracy in 
relation to temperature. And 12 It drives. For amplifier 46, a certain inaccuracy in temperature sensing 
actuation since Vdiff is certainly set to 0 is dispersion, 12 [ i.e., ], in the processing related to Is (equality 
(1)). II It is based only on a ratio (equality (6)). In this way, amplifier 46 acts as a guarantee circuit 
which decreases the inaccuracy in temperature sensing actuation further (equality (6)). 
[0044] Preferably, the current source control circuit 18 and a current source 20 cooperate, and a current 
source 20 is a current 13. And 14 It gives. A temperature signal is generated by the impedance circuit 22 
which is a resistor, a capacitor, a transistor, or other impedance components preferably. A temperature 
signal answers a current (current 14) from the current source output 21, and is generated. Current 14 As 
mentioned above with reference to equality (6>,. it is proportional to 4he temperature of a microprocessor 
10. Therefore, the electrical potential difference given by the noninverting input 72 of a comparator 68 is 
proportional to the temperature of a microprocessor 10. 

[0045] Current 13 The constant source 24 of a signal is given. Hie constant source 24 of a signal is 
constituted so that the electrical potential difference which the electrical potential difference concerning 
diode 60 decreases with the rise of temperature, and is built over a resistor 66 may increase with the rise 
of temperature. Current 13 from the current source output 23 Since it increases with temperature 
(equality (6)), the electrical potential difference concerning a resistor 66 increases with temperature. A 
resistor 66 is a variable resistor which will be preferably programmed by the selected resistance. In this 
way, the electrical potential difference concerning a register 66 will be programmed to cany out the 
response of the contrary to the temperature of diode 60, or reverse. For example, current 13 from the 
current source output 23 When the voltage drop concerning the diode 60 which answers decreases 
degree C by 2mV /, the resistance which starts a resistor 66 so that the electrical potential difference 
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concerning the resistor 66 which answers a current from the current source output 23 may increase 
2mV /degree C will be adjusted. In this way, a resistor 66 and diode 60 cooperate and give a constant 
signal in the reversal input 70. 

[0046] A temperature signal (electrical potential difference in the impedance circuit output 27) is 
received by the noninverting input 72, and it receives the electrical potential difference in the fixed 
current source output 25 in a receipt and the reversal input 70, and the comparator 68 of a control circuit 
28 gives a logic low with the comparator output 71 , when the electrical potential difference in the 
impedance circuit output 27 is smaller than the electrical potential difference in the constant source 
output 25 of a signal. When the electrical potential difference in the impedance circuit output 27 is larger 
than the electrical potential difference in the constant source output 25 of a signal, a comparator 68 gives 
a logic high with the comparator output 71 . In this way, when the output in the comparator output 71 is a 
logic high, the temperature in a microprocessor (expressed with a temperature signal) 10 will be over the 
threshold defined beforehand (expressed by the electrical potential difference in the constant source 
output 25 of a signal). A control circuit 28 can give an analog signal with the control circuit output 29 in 
alternative. Furthermore, a control circuit 28 can contain the A-D converter (not shown) which can give 
a multi-bit signal with the control circuit output 29. Furthermore, a control circuit 28 can also contain 
some comparators (not shown) which give a control signal with the threshold from which each differs, 
in order to give a multi-bit signal with the control circuit output 29. 

[0047] The hysteresis circuit 26 operates so that a hysteresis may be given to a control circuit 28. If a 
control signal carries out to logic yes and is given with the comparator output 71, a current source 69 
will give an excessive current to the impedance circuit 22. If the impedance circuit 22 receives an 
excessive current from a current source 69, the voltage level in the impedance circuit output 27 will rise. 
If the temperature of a microprocessor 10 falls, the electrical potential difference in the impedance 
circuit output 27 will fall rather than the electrical potential difference in the constant source output 25 
of a signal, and a comparator 68 gives a logic low with the comparator output 71, and turns OFF a 
current source 69. Therefore, when an excessive current is not supplied from a current source 69, the 
electrical potential difference in the impedance circuit output 27 falls further. Thus, the hysteresis circuit 
26 prevents activation of ON/OFF of the control signal given with the comparator output 71 so that it 
may be further explained below with reference to drawing 5 at a detail. Preferably, by giving the current 
of level which answers a control signal and a program input and is different, the hysteresis circuit 26 is 
programmable so that the hysteresis of different level may be given (not shown). 
[0048] Drawing 3 is the schematic diagram of the resistor used for the constant source of a signal. A 
resistor 66 consists of a resistor 74, a resistor 76, a resistor 78, a resistor 80, a switch 82, a switch 84, a 
switch 86, a switch 88, a switch 90, and a switch 92. The resistance of a resistor 66 can be changed as 
switches 82, 84, 86, 88, 90, and 92 are operated so that various resistance paths may be prepared in a 
resistor 66. They are desirable IC switch with programmable switches 82, 84, 86, 88, 90, and 92, or a 
fuse, in this way, the resistance of a resistor 66 - (- it is explained to a detail above - as -) - the 
constant source 24 of a signal is operated so that a fixed electrical potential difference may be given to 
the temperature in the constant source output 25 of a signal. 

[0049] Reference of drawin g 4 shows the wave form chart of the electrical potential difference 
concerning the wave form chart and diode of a voltage signal concerning the resistor of the constant 
source 24 of a signal. In drawing 4 , vertical axes express an electrical potential difference and a 
horizontal axis expresses temperature, the electrical potential difference which wave 96 requires for a 
resistor 66 ( drawing 2 ) - expressing - a wave - 98 expresses the electrical potential difference 
concerning diode 60 ( drawing 2 ). a resistor 66 - a wave - the inclination of 96 - substantial - a wave 
— it is adjusted so that it may become the negative value (multiplication is carried out by - 1) of 98. It 
reaches wave 96 and, therefore, the sum of 98 serves as the level straight line 94 which is a signal in the 
constant source output 25 of a signal. Therefore, the signal in the constant source output 25 of a signal 
serves as the level straight line 94 which is a fixed signal about temperature, wave 96 - desirable - the 
inclination of 2mV/degree C — having - a wave — 98 has the inclination of -2mV/degree C preferably. 
[0050] Drawing 5 is the wave form chart of the electrical potential difference in the constant source 
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output of a signal, and the electrical potential difference in an impedance circuit output. In drawing 5 , 
vertical axes express an electrical potential difference and a horizontal axis expresses temperature, the 
straight line 94 ( drawing 4 ) with level wave 93 - the same - the electrical potential difference of the 
constant source output 25 ( drawing 2 ) of a signal - expressing - a wave — 99 expresses the electrical 
potential difference in the impedance circuit output 27 ( drawing 2 ). Wave 99 has the inclination of 
2mV/degree C preferably, 

[005 1] the effect of the hysteresis circuit 26 to wave 99 - a wave it is expressed in the hysteresis part 
95 of 99. If drawing 2 and drawing 5 are referred to, the signal (wave 99) of the impedance circuit 
output 27 will approach the voltage level (wave 93) of the constant source output 25 of a signal with a 
comparatively fixed inclination from point 95C. If the signal of the impedance circuit output 27 reaches 
the voltage level of the constant source output 25 of a signal by point 95A, the voltage level of the 
impedance circuit output 27 will be jumped on the level expressed with point 95B. 
[0052] The voltage level of the source output 27 of a signal jumps because the current source 69 of the 
hysteresis circuit 26 ( drawing 2 ) will give an excessive current to the impedance circuit 22, if the 
electrical potential difference of the impedance circuit output 27 reaches point 95 A. The excessive 
current given according to the current source 69 raises the voltage level of the impedance circuit output 
27 from point 95A to point 95B. 

[0053] once - the voltage level of the impedance circuit output 27 - a wave - if it comes above the 
voltage level expressed by 93 - the voltage level (wave 99) of the impedance circuit output 27 - a wave 
- it has a comparatively fixed inclination until the voltage level of the impedance circuit output 27 
reaches point 95D, approaching 93. If the voltage level of the impedance circuit output 27 falls from the 
voltage level of the constant source output 25 of a signal in point 95D, it will suspend that a current 
source 69 gives an excessive current to the impedance circuit 22. Since the current source 69 has not 
given the excessive current any longer, the voltage level of the impedance circuit output 27 falls in point 
95C. therefore, the time of a voltage level increasing from point 95C to point 95B through point 95A - 
the voltage level of the impedance circuit output 27 - a wave the 1st path is followed along with 99, 
and the 2nd path is followed when the voltage level of the impedance circuit output 27 decreases from 
point 95B to point 95C through point 95D. in this way, the voltage level of a temperature signal - a 
wave - when close to the voltage level expressed by 93, these two separate paths prevent ON/OFF 

activation. . , . . « 

[0054] Drawing 6 is the schematic diagram of the CMOS diode for using it in the desirable example ot 
this invention, and drawing 7 is a schematic diagram showing the terminal strapping for the diode shown 
in drawing 6 R> 6. Reference of drawing 6 and drawing 7 shows the desirable example of diode like 
diodes 42, 44, and 60. Preferably, diode 103 is the CMOS diode containing a terminal 104, a terminal 
1 06, and a terminal 1 07. Diode 1 03 ( dr awing 7 ) includes an anode plate (it is the same as that of the 
anode plates 52, 54, and 62 of drawing 2 ) 101, and (it is the same as that of the cathode 56, 58, and 64 
of drawing 2 ) cathode 105. A terminal 104 is the substrate or source terminal combined with the P+ 
field 1 10 preferably. A terminal 106 is a drain terminal with desirable being preferably combined with 
the P+ field 1 12, and a terminal 107 is a gate field preferably combined with the P+ field 1 14. The in- 
field 1 12 is surrounded by N-well field 1 16. The P+ field 1 14 is also surrounded by N-well field 1 16. 
desirable - the temperature constant of 103 - 2mV/degree C of diodes - having ~ getting it blocked - 
the voltage drop of 0.6V happens from a terminal 106 to a terminal 107 every 20microampere which 
pass along terminals 107 and 106. Preferably, the magnitude of diode 103 is 9.6 micrometer x9.6 

micrometer. T a * 

[0055] Drawing 8 , dr awing 9 , and drawing 10 show the desirable example of this invention. In order to 
make an understanding easy, drawing 8 , drawing 9 R> 9, drawing 10 , drawing 2 , and the same 
component of drawing 3 have the same reference number. The example shown in drawing_8 , drawin g 
£ , and drawin g 10 is equipment 15 constituted for [ in a CMOS microprocessor (not shown) ] operation. 
The detail given about the current generator 32, the current generator 34, amplifier 46, diode 44, diode 
42, the hysteresis circuit 26, a control circuit 28, the current generator 36, the current generator 38, and 
the' constant source 24 of a signal is shown as a desirable example, and this invention is not limited to 
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the specific example shown in drawing 8 , drawing 9 , and dr awing 10 . 

[0056] In drawing 8 , drawing 9 , and drawing 10 , equipment 15 is made possible in the possible-ized 
input 100. The possible-ized input 100 gives the signal which makes possible amplifier 46, the current 
generators 32 and 34, a current source 20, and a comparator 68. It is combined with the possible-ized 
input 100 in actuation, and FET (field-effect transistor) 149, FET150, FET153, FET154, FET161, 
FET165, and an inverter 147 constitute the circuit for making possible amplifier 46, the cunrent 
generators 32 and 34, a current source 20, and a comparator 68. 

[0057] FET 149 and FET150 answer a signal from the inverter 147 by which direct coupling is carried 
out to the possible-ized input 100, and make amplifier 46 and a comparator 68 possible. Furthermore, 
FET153 and FET165 answer the signal of the possible-ized input 100, and make amplifier 46 possible. 
FET154 answers the signal of the possible-ized input 100, and makes a comparator 68 possible. It is 
combined with a control link 45, and FET161 answers the signal of the possible-ized input 100, and 
makes possible the current source 20 and the current generators 32 and 34 by which each is combined 
with a control link 45 and current sources 69A and 69B, and amplifier 48. In this way, the component of 
equipment 1 5 is turned on and turned off by the signal in the possible-ized input 1 00 for test actuation, 
and power saving will be performed by impossible-izing the component of equipment 15, when 
equipment 1 5 is not used. 

[0058] The current generators 32, 34, 36, and 38 contain the resistor 141, the same resistor as FET148, 
and FET of the current generator 32 preferably respectively. The resistor 141 and FET148 of the current 
generator 32 give the one half of a current source or a current mirror. 

[0059] Diode 44 is the bipolar transistor 143 which has an anode plate 52 in an emitter 144, and has 
cathode 56 at the base 146 preferably. Similarly, the diode 60 of diode 42 is a bipolar transistor 1 72 
including the bipolar transistor 171 of one group. The bipolar transistors 143, 171, and 172 relevant to 
diodes 42, 44, and 60 are developed in a single group. CMOS diode is sufficient as diodes 42, 44, and 
60. 

[0060] Preferably, the impedance circuit 22 is a resistor which has the resistance of 666.6 ohms. 
Preferably, the sum of the resistance relevant to a resistor 66 is 847.49 ohms. 

[0061] By programming the passage gate or transfer gate 122A-122N, various resistance is given by the 
resistor 66. It is programmed by the signal of program inputs 134, 136, and 138 transfer gate 122A- 
1 22N. In order to give various resistance for a resistor 66 as are mentioned above with reference to 
drawing 3 and drawing 4 , and a fixed signal is in the constant source output 25 of a signal to 
temperature, depending on the signal of program inputs 134, 136, or 138, the path which passes along 
resistor 128 A-F, or the path around it is established transfer gate 122A-122N. Similarly, the hysteresis 
circuit 26 may be programmed by the hysteresis program inputs 1 1 1 and 113. The control signal of the 
control circuit output 71 and the program signal of the hysteresis program input 1 13 control the transfer 
gate 131. When both the signal of the hysteresis program input 1 13 and the control circuit output 29 are 
logic highs, NAND gate 1 17 gives a logic low to the transfer gate 131. The transfer gate 1 3 1 answers a 
logic low and makes current source 69A supply a current to the impedance circuit 22. When the signal 
of the hysteresis program input 1 1 1 and the control signal of the control circuit output 29 are [ both ] 
logic highs, NAND gate 1 19 turns ON the transfer gate 137, and the current from current source 69B is 
given to the impedance circuit 22. Preferably, current source 69B gives a bigger current than current 
source 69 A. A logic high may be given to coincidence by the hysteresis program inputs 1 1 1 and 1 13. In 
this way, it will be given when the hysteresis of four level programs the hysteresis inputs 111 and 113. 
[0062] The comparator output 71 is combined with a pin 30 through the buffering inverters 140 and 142. 
An inverter 142 gives a control signal to a pin 30 with the control circuit output 29. 
[0063] Although a detailed given drawing and a given detailed specific example describe the desirable 
example of this invention, they should understand that it is [ of the purpose of only instantiation ] a sake. 
The equipment of this invention is not limited to the detail and the condition itself which is indicated. 
For example, although it is shown that diode has a 2mV [/degree C ] response, any temperature 
responses are appropriate for it. Furthermore, in order to give the signal for various thresholds, some 
equipments may be put together. Furthermore, although only the MOS IC is indicated, equipment may 
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be used in what kind of type of integrated circuit Furthermore, the single line in various drawings may 
express two or more conductors. Various modification may be made by the detail indicated, without 
deviating from the pneuma of this invention specified by the claim shown above. 



[Translation done.] 
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